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1.1 ERENHE

FRBE , b E B FE AL ERTRAE,
o, P RERB®RZ B (EDGMA), Acros 24
#,ra REZ R T (AIBN), B A M
T B LREAE RBETTRAER
HRAT, O T AL B E R (N
Boc-L-Trp} N-# T ¥ B Bt-1-B5 & B8 ( N-Boc-L-
Tyr), N-Z Bt-DL-& B ( N-Ace- DL-Trp) NV K
P - DL B 8 ( N-Cbe- DL-Trp) . N-F T E 5 B-
D-F P £ B ( N-Boc-D-Phe) \N-f T E B Bt- L-
A 8 ( N-Boc- L-Phe) , Sigma 23 8, 53 #7 4l V-8
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TERE-D-6 8B (N-Boc-D-Trp) N-B T &3
Bif-D-BS E B8 ( N-Boo-D-Tyr) , Acros 2 &l , 43 H7 4
ACER T EDGMA i i 375 % B¢ U BT 2 Bk BH 28 70 34 B
ERER I AN ABN RRELSEEER.
BRESSE, LT AR RS L COY-
100 75 FE ¥ M 13540, S % SCL - 10Avp: B R &
i T 58, ISM-6301F; JE & %, AUTOSCAN-
33 . Autopore IV 9510; LR BT HTIX , ASAP2010.
1.2 S FENERE&Y (MIPs)RYHE &
121 HFEES K 0.761 g(2.5 mmol)
N-BRTEERE- -8R, BT 14.65ml 2P,
BMAO0.711 g(10 mmol ) Bh R A A R R BEBE , 72
4CTRA 12h.50A 9.44 mL{50 mmol ) 3T BE A —
FEPABEZ _FERM 10 ng 3 ZRNBEA R
T A RS 10 min, B ZH B 8 A 10 min,
HETHEH 4CT, 365 nm EIMNTHETES
BhEPHHGRRESY SHERESYN
HarERL, RREERSHKMAREDT.
1.2.2 #AIERE FREL 0.703 g(2.5 mmol )
N-BTHEB-L-BER. BT 14.65mL 2,
HEHA 0.711 g{10 mmol ) THEE M A F B BEME, &
ACTREG 12h. A 9.44 mL(50 mmol ) 32 B3
BHENBRZ _BEMN 10 3 ZRABRE R
TH A RS 10 min, WHZE R P B RS 10 min,
HETHH . 0CESHETEERh =Y HEA
BRREYW ZHASREGYNR S ERL R
RAREHEMA DL ST .
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1.3 BuBEHE RS

HMP EARSYMBEETERT, R
400 B 500 B = 8 R, AW B R F IR A
Ak 1.5g N-RUT ERBE-L-CE RS T HB
BB HTARAW A TRESER T, &
/ANF 30 MPa KO FE AR, R R 4E TR o, R TR
WA H (250 mm x $4 mm) . 1.8 g N-F T E BB
L-BREESTHER SR ESOREY IR
TRESEBEP, BHEENTFI0OMPaMEAT,
R (250 mm x ©4.6 mm) . T H B
B VFR): V(ZE) =19 (B R%ER, A
HPLC T A MELEE S F. TR, Mg A
o i 5 ] ( FEBT 18] o, FATRER SN S, L B BB
A agwiia ., b BEEABRMN A HENE )
WEHARETF b, = (i, — 1)y, ky = (tprty )/
b, BEHRTF a=kfk,, TEEXR flg %
H—.\.LmJ.
1.4 BEEEIH

¥ MIPs R S RSP 2R BBE, BFE
4% B 400 B #1500 H 2 18] 0 BB (CRLFE 30.8 ~
38.5m)  FITIEI Z KB FVIMEREMH K 0.2¢
MIPs X ARIKIEBRGE D, AHFE: 28 =1:9(V:
VISR EN I e F 3 b, RS I B W
®1h,BEEEL TG MIPs /£ H 25 B AE P
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Fig. 1 MIPs evaluation by high pressure liquid chromatography (HPLC)

a) Stationary phase: blank polymer; b) Stationary phase: MIPs

FABTFHNELBESREDRHEHETER
% (JSM-6301F) L i#4T ME .
1.5 ZRELF

B MIPs RIZ ARG . BRER 5 mm
24 M BRI TE R R {X ( Autosean-33) E 1T S B K
RIRIR B MIPs 35 1.3 T B BA S, B
B BN 4 B9 MIPs FRBL AR K e R EN R 7 F
i MIPs J0RE7E L 3% i #1417 (X ( ASAP2010) I i#
fTotr.

2 SHR5EWIR

2.1 HFNFERSHHEIEED

BRI RESH BN NRTEHRERL &K
BROFHEREAYENBHRBMAHAEBNEEN,
HHEVNHTEEBCERNIERRESY (N
Boc-DL-Trp) , AR N- BT E kWL L B E B N
BT EEB-D CERIRENS ERUE L Fir.
MWE 1A UE , RFHAAS KBS HMBE N Boc-
L-Tep B9 MIPs XF N-HUT %05 Bt . & 8% /9 71 1H fe
BEYWARE FHF DI, N-Boc-L-Trp b N
Boc-D-Trp AR i 0% (3. & 1b 8 — ANl
“EREEE" HETHEAE BFHRNER
A NTERERSSE) MEMBASEES
¥+, N-Boc-L-Trp 1 N-Boc- D-Trp FEEIR S

D b
60

mAU

20'—-
OJ\.J
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The liquid phase was acetonitrile, the loaded volume, column-temperature, flow rate and wave-length of the UV detector were 10 pl, 277, 0.3 ml/

min and 280nm, respectively.

[, B HPLC 4 N-R T EHREB L BE
B 1 SN G BE IR S ) N-Boe-DL-Tyr M G5 RFE 87, #1

SIEREH NRTEHE- L BRERK S THD
REYH TRE A TURERROAENE SR
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NRTERBLAERNTTOLEASDEL
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H—FLIHEBH N-Boc-L-Trp HABIEES
ST EREEAY A HPLC W E EH ¥ N-Boc-DL-
Trp. N-Chz-DL-Trp. N- Ace-DL-Trp 1 N-Boc-DI-
Phe X 4 AR ERRTEMMAERESYE
HPLC #1417 , B8 MIPs B FHEIRBIGE S,
HFRULFEL
Table 1
MIPs of ¥-Boc-L-Trp”

Chromatography results for different amino acid derivatives on

MIPs of N -Boe-L-Trp Blank polymer

T RHEFRMESERTEONIHRERESDHR
FRAFTAZORGYLE TANEERNGA
VMR EBIFS MABRFHHLBNES,
B2 F N-Boc-L-Tyr MEBE FE FHEEEM
—AAEEE S T

Table 2 Chromatography results for different amino acid derivatives
on MIPs of N-Boc-L-Tyr”

MIPs of ¥-Boc-L-Tyr Blank polymer
Solutes
kyp ky a fp ky a
N-Boc-DL-Tyr 1.478  2.030 1.373 0.625 0.625 1
N-Boe-DL-Trp [.051 1.051 i 0.555 0.555 1
N-Boc-DL-Phe 0.684 0.684 1 0.326 0.326 1

Solutes
ko b id kp k @ " The mobile phase was acetonilnile, the flow rate wag 0.4mL/min, the
N-Boc- DL-Trp 0.5% 1.289 2318 0.454 043¢ 1 temperature was 27°C; k|, is the capacity factor of L form; kp is the
N-Cbz- DL-Trp 0.819 1.126 1.375 0.724 0.724 1 . . :
capacity factor of D form; « is the separation factor (%, /%kp) .
N-Ace- DL-Trp 0.864 0.864 1 0.785 0.785 1
N-Boc- DL-Phe .34 0.344 ] 0.264 0.264 1

' The eluent HAc was 4% in acetonitrile, the flow rate was 0.3 mL/min,
the temperature was 27°C; ky is the capacity factor of L form; kp is the

capacity factor of D form; @ is the separation factor (k/kp).

MEAITUEH, RH N-Boe-DL-Tip 8H T
RIFHFA, EFEEFEE 2.318. MAERFS &
T, N-Ace- DL-Trp 1 N-Boc- DL-Phe B & 18 B4
4¢3 N-Chz- DL-Trp BB T T M x4, B HE T
4 1.375. TR HT N-Chbz-Trp F N-Boe-Tp AILE
AR CEBRER, 75 MPs (3885 6 H
UG A , 3 B B 43 B A — BN B R B K 38 B A

EAKMFEEENM T EBE, HY MIPs 1

7T N-Che-L-Tep A —EMMER 1.

WA AR ETUE L, BNE ST N-Boc-
LTp HEBHEF(1.2800) B FHEFENZDF,
WEH MIPs MELE 4 F 2 M EBIRAHEER .
BE ETHBEAY L . FENEERMTEYRR
HHREFS  RHETAREAYD, IBEEAMZ
AEMRENHEAN, BAX THEES TEHE -
EHRMER X R E AR IR, BT
LD WBMBRS FHOERARE, A EERR
RESE AMETEABTFEFESNAN.

P4 LA 42 89 N-Boc-L-Tyr MBI R B &4
FEE AN HPLC BB E4E, % N-Boc-DL-
Tyr. N-Boc-DL-Trp F1 N-Boc-DL-Phe &) 41 I i€ 1R
A7 HPLC L1720 0T, B 8% MIPs ) TR
e SERAE 2.

MELIFUEE, ERF A EEH N-Boc-L-
Tyr 5 FEE RS L, RF N-Boc-DL-Tyr 1§
ATHS AEHET R 1373 MERS &4

WA B IR 2 B AT AL RS B RE
#) N-Boc-L-Trp 5 FEDM B E M 4 B MR E
HE| X B SM N-Boc-L-Tyr FIRE, XMAETH
rEOMRSE -T2

B2 3 FEB RS N-Bac-L-Trp T N-
Boc-L-Tyr WFHFIMALER RV U THES
E[VIlE 43 - 5 #h 19 2 G Bk 1A 0 OG B A9 S ET SR A, 4
THBESWH TS T EERRORANEH,
MEREF FTRARANERAT, BL LA
TS FEEREFFHIRE.
2.2 SFHNTEREWHREEGHSH

FRA#HBETNERELI AR S N-Boc
L-Tep MATF| R EH N-Boc-L-Tyr 959> TEIEE
FYMERBEN, BREV, AL FRTEARSE
INBELBENECYR—FEAEHHNERR
MR, FEAE—CHER EFRMHS THEES
WP ERAFER 200 BHAKRM AT, EFELALH
AHEELTAXRMFADIEE DAL, AT
HEENT EAMEE S REY] P RFNEE. I
S HBIREEH MIPs AL BAYMILENE
MBS MRS ZERAMMIPs SEERAMNE
AW ER L (FE).
2.3 HFHTREYNILLERTH

BFSFHREREYPHILEHREERE
VAERRNEERE Bk, Z FTERIRS,
SRS ER S &K N-Boc-L-Tyr MA5| K
BEH &N N-Boe-L-Trp I FEN BB S H HX
B NHAGS ARG RSELET T EREMNS
fr.

HAMIE T UL N-Boc-L-Tyr 0 B i 2 F ¥
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Fig. 2 Pore diameter distribution of N-Boc-L-Tyr MIPs prepared by

thermal induced polymerization

HE 2 B ITLUEN, RAXRSIZESH
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IR BEI/ML, L EH 100 ~ 500 nm B8 K7L, H &
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Fig. 3 Pore diameter distribution of blank polymer prepared by thermat
induced polymerization
FHEREBERMGAIEES K N-Boc-L-
Trp ) MIPs IS AR A YHTHEWT R, £ £
MIPs HRE R FHEMILERESE . S
N-Boc-L-Tyr &5 R AT He, 08 3 BraR .

FERAATE 30 mm EZAHFFIL.
Table 3 Results of pore-structure-analyses on MIPs
N-Boc- L-Trp MIPs Blank polymer N-Boc- L-Tyr MIPs Blank polymer
Polymers Photo induced Photo induced Thermal induced Thermal induced
{VIV) (yv) {ViV) (VIV}
> 500 nm 27.35% 24.04% 16.98 % 19.55%
500 ~ 100 nm 7. 75% 6.73% 23.36% 19.25%
Pore diameter 100 ~ 50 nm 10.61% 7.88% 14.22% 14.86%
distribution 50 ~ 40 nm 4.9% 4.04% 4.66% 5.22%
40 ~ 30 nm 6.12% 6.93% 8.01% §.09%
30~ 20 nm 8.98% 10.76% §.42% 3.42%
20 ~ 10 nm 16.94% 19.04% 13.41% 12.24%
3~ 10 nm 17.35% 20.58% 10.94% 12.37%
Pate volume (ml/g) 0.5026 0.4971 1.3120 1.1502
Sudace area (m*/g) 49,0392 56.8493 204.130 186,580
Mean pore diameter (nm) 19.37 16.88 25.7 24.3

HE3IPHNABES BT ATIR, ELFER
o HE/MF 10 nm BAFLEFLEN 10 mm
Z20mm WPILE S ARILA, RILER S5
SR SR 10% ~20%, B EEREE L2
3 160 nm ~ 500 nm VA & 500 om BL LB KFLILE
—ENH KR KANTFEEIBROT BEET
RAFRyssE, Ff R RERROEEG .

PE— AT MIPs IS AR AN LES A
Big TUEH - EFE-EE2H LN XRE
) N-Boc-L-Trp B MIPs F1%25 A R ¥ 88, ED b
SITFHRMAEHZRESEYWFERAT 50 mm X
L&, Am MIPs HILEMILERBLSEHES
MEA;EENF 20 m B ANAFLEBE AL, B
MIPs HALETHREF SR SUN/N XTERH

T T HEESET &R/ LM 2 A%
MM EBREERRAMP RHETSAREY 2
], thiFEE LD ATLIEE DB LS,
ERERERSHRRNELEE.

AL AW T RB K8 MIPs, BB 2 B S FT
BANESYERKNILAR EARALE,E
PR AT 10 nm IR RS X BE TR
RRAMNEARER BEBANENERRE B
LN ER ALEAYFHOILEERA.

B4 MBI BEAH MIP SES HR ST
RMENLNLSARESH MPs 52 EESTH
LR XRAHREATFERSIEARABET . BE
HES, HANKRE, FTROES FHREYE
MEZRERTRAA, AT FRASEREH
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MIPs AP BRI REE—8 A, RN, HE
BARFHNREMRENRESYSEHEERTB
METAHWEEFREZ—.

B, ENRF AR EREHEHE
EYFHREEE—ENLES R, BAIERG
HEP M ARTEARAYHNEHERER, D
LAFILEE, BHMEB RS ERN T THE
REYNFHLIBRRETF. LRERIHER
S5kBHSREREYE!  #—BHALEH
HEESTHESBPEITEFTERNEM.

MR KRR, T TRET LT TR
MIPs, MpeBifE 204 F /5, BREYWRILEH,
RHEEFRNLEHR, ZETHRMEL R4 81
T LA N-Boc-L-Tyr RENE5F AT ZE-S MIPs
TEENE A FRE AT R LM E(F . R4 FE
SHEBHEEKEARFEERNEN, THZEARE
WA b)) .

Table 4 Results of pore-structure-analyses on MIPs before and after

elution of the imprinted molecules

Polymers Before elution  After elution
Surface area of BP* (m’/g) 188.0684 284 .4055
Surface area of MdP" {m?/g) 178.4742 196.6166
Surface area of McP™ (m’/g) ~1.6419 65.5904
Volume of MdP(m’/g) 0.524468 0.59957%
Volume of McP(m®/g) - 0.004678 0.026543
Diameter of MdP{nm) 11.75448 12.19792

* BP: Big pores with diameters higher than 300 nm; MdP; Middle pores
with diameters between 1.7 nm and 300 nm; McP: Micro-pores with
digmeters lower than 2 nm; .

The negative value of the surface area and volume of McP in the table was

caused by the instrument error.

MEATURN, ERBREPESF TR,

N-Boc-L-Tyr i MIPs 1 & i 7L i 32 0 AR FL 4
MILEHHB TR, AT S FHFEFARE
AL R HNTHRARS, B EMEE, &%
BRI L P8 L, MR MR T HS L5
WL X R NS T RBAT, i TEE S T
RUFETE, B B LI B R 3 ; T 7E B0 A TR BE A
FLOXEARAEMERRNOMILRESEMER
TSN, TFEZEN 1.7~ 300 nm B, B
EEHFLEHMT 0.4m AH , AR TFH KX
N =

B2 IER BT MIPs K M R ED K 40 FFEA
R BT 2R AR TE, Elﬂ:ﬁﬂimﬁ&ﬂkdv‘*?ﬁ
BEMEN, XEEHRAEREREEN—
HERE.

2 R, RTRE B T RE R, DL H
HABRZ B BN, EER S F N-Boc-
L-Trp A1 N-Boc-L-Tyr MTFET , 55 RAXS K
EAMMGI EEEH AT N-Boc-L-Trp Ml N-Boc-
L-Tyr B4+ BN 58 & 49 MIPs. W& 2% ¥ AH 6415 4
W R %R, S HEEE N-Boe-Trp 1 N-Boc-Tyr TEH
HBEEE LB THRNTFES®E #E—$
ST MIPs LM, RRESEEESYHIIL
HHWEAERAERN HP A XKBRAHMIPs 5
SHEAYHARENHKRIERAENEE.
X+ MIPs 1 ER3E 43 F Bk B A /5 B 9L &5+ B 3 R 3
— 3B, BN T 0T AR BT MIPs B R R 8 BY
BTl . ERM RS RSN E R EHH T AS
BN TERREYNTBICRETRASIEAESY
BREA, E#—-FHIEE, EHTIRERD,40F
BRSNS NEMAEERERENEM.
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PREPARATION OF MOLECULARLY IMPRINTED POLYMERS AND
STUDIES ON THEIR PORE-STRUCTURE

SUN Ruifeng, YU Huimin, LUO Hui, SHEN Zhongyac
(Institute of Biochemical Engineering , Department of Chemical Engineering, Tsinghua University, Beifing 100084)

Abstract In the presence of template molecules of ¥-Boc- L-Tryptophan (Trp) and N-Boc- L-Tyramine (Tyr) , two
kinds of molecularly imprinted polymers ( MIPs} were synthesized by photo induced and thermal induced
polymerization, respectively. High pressure liquid chromatography analyses using MIPs as the stationary phase
showed that both MIPs could specifically recognize the corresponding imprinted molecules from the racemic mixtures
of amino acid derivatives.The separation factors of N-Boc-L-Trp and N-Boc-L-Tyr on the corresponding MIPs were
2.318 and 1.373,respectively . The surface structure observation of MIPs by Scanning Electronic Microscopy showed
that both MIPs and blank polymers polymerized by photo and thermal inducement were perous granules with different
kinds of pores. From pore structure analyses, some differences between MIPs and blank polymers in pore-structures
were found ,and the difference in pore-diameter between MIPs and blank polymers by photo-induced polymerization
was more obvious than that of the thermal induced polymers . When the imprinted molecules were removed from MIPs
by elution, the structures of pores of various sizes in the MIPs were all markedly changed, showing that the imprinted
molecules could be adsorbed by MIPs in any kinds of pores. All these results indicated that the pore-struciure of
MIPs played very important roles in the process of molecular recognition of the imprinted molecules.

Key words Molecularly imprinted polymers, Photo induced polymerization, Thermal induced polymerization, Pore

structure



